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ik&Vo4n%rM4t&%0T*$>*) * I^tcNMR (^-'H COSY, HMQ 
C, HMBC, PHNOESY) &tpfok Vft*<<? h/HSWCfc *) % ^O^jt 
£3- (2', 4'-dihydroxyphenyl) -6- (3", 3'-di 
5 me thy 1 a 11 y 1) - 5, 7 — dime thoxy — 2H — chrome 
n e i&:J£U ftKn^H W!/yD (dehydroglyasperi 
n D) i^Lfeo 

Dehydroglyasperin D, ^M$bfrt£, C 22 H 24 0 5 . 
10 E I -MS m/z : 3 6 8. 1 6 1 0 [M] + (tWIt, C 22 H Z4 O e : 3 6 
8 . 1 6 2 4). 

UVlma x /—)V) nm: 3 3 0 (1 o g c — 4. 25), 243 s 

h (log£=4. 21) . 

IR (KBri) cm -1 : 3375, 2929, 1613, 1516, 145 
15 8, 1308, 1198, 1164, 1114, 1092, 1024, 978, 

8 3 7. 

'H-NMR (fti^^vl^X/Wls^ y p) ppm:7. 06 ( 1 H, d, J = 8. 
4Hz, H- 6 ') , 6. 68 ( 1 H, s, H-4) , 6. 34 (1H, d, J 
= 2. 3Hz, H- 3'), 6. 33 (1H, s, H- 8) , 6. 2 6 (1H, 

20 dd, J = 8. 4, 2. 3Hz, H- 5') , 5. 09 (1H, tr t , J = 
6. 9Hz, H-10) , 4. 90 (2H, s, H-2) , 3. 75 <3H, s, 
C-7-OMe) , 3. 67 (3H, s, C-5-OMe) , 3. 18 (2H, 
br d, J=6. 7Hz, H-9) , 1. 71 (3H, s, Me-13) , 1. 
6 3 (3H, s , Me - 1 2) . 

25 13 C-NMR (J&Z?* i ?-;l'*.Sl'$s2ris K) ppm:67. 9 (C-2) , 12 
8. 8 (C-3), 114. 7 (C-4), 110. 4 (C-4a) , 154. 

9 (C-5) , 115. 6 (C-6) , 158. 0 (C-7) , 95. 8 (C- 
8) , 153. 2 (C-8a) , 22. 6 (C-9) , 124. 1 (C-10) , 
13 0. 4 (C- 11), 26. 0 (C-12), 18. 1 (C-13), 11 
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6. 8 (C- 1 ' ) , 156. 7 (C-2 ' ) , 103. 3 (C-3 ' ) , 15 

8. 7 (C - 4 * ) , 107. 4 (C-5 * ) , 129. 2 (C - 6 ' ) , 62. 
3 (C- 5-OMe) , 56. 3 (C-7-OMe) . 



5 (HJEM2) -tt-$c*»feto^4fc©tttti, 4MB (2) 

H»J 1 £ <G. ^i^f*) — /W$f±J 

VX&m?*^ f^9 7-fttjl(\ 3-1 7 £#72:,, «5&jS?*ff©*&^, 

it^mi 3fo-fVV ?4 V (isoliquiritigenin), 
^b-n% 1 4 te^ a d —/V 3 -O - * ^jVc^^f A* (kaempferol 

10 3-O-rae thylester) , ik&%Bl Stei) 377#/-/V ( 1 i c o 
f lavonol) , I 6ltbs<y})^ (topazol in) , it&%9 

1 7li^yf/Wy77*> (glycyrrisoflavone) t^tL 



15 (H«SffiI3) tf^^©ft^^tH, (3) 

«i«ii8~2 3^ (G. sf^??-*) <oim#>&x£y*? 

J -A-ttffl UTft##) 2 4-2 8 «36#*r<0*£&, fc^#J 1 8 fi^^^ 

>J^^ (glabridin) , flS-fr*) 1 9tt^7^^^ (g 1 a b r e n e) % 

30 0l4t7/^77*y^VB (hispaglabridin B) , 

^2 ltt4' -(?->W77*!) (4' -O-methyl g 1 a b r 
idin) „ ikS® 2 2 3 ' - t Kn3-->-4' -0 - * ^fr??*? D ( 
3* — hydroxy — 4* — 0 — m e thylglabridin.).. \\L&tfa 
2 8l4^?:/n— (g 1 a b r o 1 ) , fc##92 4I4U atf^^^A (lie 

25 ochalcone A), ffc-^Hfe 2 5 y n^/l^^B ( 1 i c o c h a 1 c 
one B) , 4t'£l%>2 6 {±y a^/WayC (licochalcone C) ^ 
2 7|i^D J/;V^t^A (glycyrdione A), ffc-frflfc 2 814 
^y^tyC (glycyrdione C)£|*l3£Lfc 0 
■fb^^l 1 — 28 ©flE&^Sfc* 10 — 13 tC^i~o 

30 
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38 



1 0 



(glycycoumarin) 



(glycyrin) 



(glyurallin B) 



ft Fp^yr^u 

(dehydroglyasperin D) 






(echinatin) 



(isolicoflavonol) 



(dehydroglyasperin C) 



(glyasperin B) 






oh o 




H,CO 
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10 



15 



20 



1 1 



l o 



<\&® 1 1 



{t&m i 2 



i 3 



1 5 



(glycyrrhisof lavanone) 



(lupiwighteone) 



(glyasperin D) 



(serai licoisof lavotie B) 



(isoliquiritigenin) 



(kaempferol 
3- O-tnethy 1 est er) 




(licof lavonol) 



ok o 




OH 



25 
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10 



15 



20 



25 



1 2 



1 6 



its-m i 7 



K&m 1 9 



<tS-a ^1 2 0 



2 1 



f fcl^J 2 2 



(topazolin) 



(glycyrrhisoflavone) 




(glabridin) 



(glabrene) 



(hispaglabridin B) 




OH 



Oh 




HO 




OH 




U'-^methylglabridin) 




OCH, 



(3 -hydroxy 1-4 -0-methylg 
labridin) 
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10 



15 



20 



1 3 



2 3 



it-sm 2 5 



itsm 2 6 



its-m 2 7 



it&m 2 8 



(glabrol) 



(licochalcone A) 



U =: ;P n >- B 
(licochalcone B) 



y 3^;u=yC 
(licochalcone C) 




(glycyrdione A) 



(glycyrdione C) 





OH 




HO 




OH O O 




OH O O 
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4 ) PPAR7 V # ^ KfiH4©SIJ£ 

c v- 1 mm (itt77 y # 5: k y ^^Jii*5fe^^ll^aj^) ^96 

^btexiO'cel 1 s /w e 1 liife^i^ i^^i^, 3 7t, 5% 

co 2 ^#t-c2 4^mmvtc 0 mutual io%fbs (pi/m^itm) , 

5 1 Oml/L^='>D ^ • * h W-^h-v^^^^ (-^frl^LS 00 0 1 U/m 
1 s 60OO/ig/mK GIBCOt) > 3 7mg/L7^=i;i/tfy® (fpft 
^^XH^^^It) ^rttfDMEM (Dulbecco's Modified 
Eagle Me d i urn : G I B COtfc) £r/B^£: 0 iMOPT I -MEM 
(GIBCOtt) XflcfrVltWi. pM-mP P AR y t 4 XUAS g - 1 u c % 
10 y b75 >- • ^fv^ (GIBCOtt) ^TF7^7x^>> 3 yi 

fco pM-mPPARyliifft«@^GAL4l^ (T$y^ga?iJ 
1-14 7) tv7^PPAR 7 D^^ K^tffiSgf (7* 5 y ^IE?fj 1 7 4 
~4 7 5) ^Lfc^r^yieWT 4 ^^ Fffc^ 4XUASg-lu 
c«/l->^^^-^jl^(D±^t^GAL4 0jC£;^:ga?tl (UASg) 4 

y^/^^ixK (DMSO) Wffifcbfc *><£>«:, *H^S*rJ!ilCfiDMSO^V>, 

l/iooo mmn flii&fr c a , m g y ^iwa«*i=afcifcic < 

PBS+) T?ifei#-bfcfft, /Vy^^-f h (P a c k a r d£t) SrSfcbPU 
20 # h • v>f^ hi/^f I/«^a ^'/Ol'S ^yfeV^^^V^— (P 

a c k a r dtfc) twT/>^:7*9— ^0##^<HH5£Ufco 

p par y ]}^>v^n^LM'm^^vtczf9^^ k) fc^wcfcugut. 

/WDPPAR y y if^ KJStti b7t 0 

mnm 1 ~ 3 -ewfein-g-* i~28«ppAR y y^y K38H*«raw£ Litis* 

V (^y^/uy rglycyrrhizic acid: fpftMISlSIW 
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a^tt) , ^y^-A'^^fifc (glycyrrhetinic acid: fP3fe 

„ ^/iHr^ (quercetin:Sigmatt) (75 P 



1 4 



10 



15 







PPAR y 

'J #V KiSi* 


(DMSO) 


0. 1% 


1.00 




0. 5/xM 


2. 17 ±0. 08 


1{*M 


3. 36 ±0. 24 


2 ai M 


4. 60 ±0. 27 




£ 5. 


; 2. 03 


5it^ml (13, 6// M} 


1 2. 79 


lOyg/ml (27.2«M) 


3. 82 


fc-£-4& 2 




2.81 


.5ii^/ml (13. ljiM) 


3. 34 


10 us/ml (26.2 tf M) 


3. 67 




2^^/ml £ 4. 7j/M) 


1.28 


S^jj/ml {11. 8^ M) 


1.96 


10uE/ml (23. 7uM) 


2.73 




2f*j>/ml £ 5. 4jx M) 


2.95 


„ 5|tj5/ml £13. 6/tM) 


3. 72 


10wf?/ml (27. 2uM) 


4.00 




2*i.g/ml £ 7. 4/iM) 


1.45 


Sf/^/ffll £18. 5jiM) 


2. 35 


10 uff/ml (37.0nM) 


2. 49 



20 



25 



30 
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1 5 







P PAR y 


M&SMRB (DMSO) 


0. 1% 


L 00 






2,44 ±0. 10 


1 £tM 


3.99 ±0.24 


2juM 


5,74 ±0.31 




2±£jj/ml { 5. 6pM) 


1.73 


S^^g/ml 04. ljuM) 


2, 50 


10 w s/ml {28, 2uM) 


3.82 


(ir t kd ^ y r^-^y yc) 


2^^/ml £ 5. 6^M) 


2.90 


Sft^/ml {H. MM) 


3. 73 


10 u g/ml (28. 2uM) 


4. 41 




...2tt^ml..i.5..4^)„ 


2.60 




3. 53 


10 us/ml (27. OuM) 


3. 02 




2ifjj/ml { 5. 4^M) 


2.01 


S^jj/ml {13. 6//M} 


3. 45 


10 us/ml (27. 2uM) 


4.68 


l o 

C/u fcf ? j T 3r » 


2^jj/ml J S. 9jiM} 


1.67 


S^jj/ml 04. 8jtzM) 


2.53 


10 g/mi (29. 6xzM) 


3. 75 


ik-g-fa i i 


2{ijj/ml { 5. 4^.M) 


3.22 




3.28 


10 u g/ml (27. 0«M) 


4.06 




...2ttJj/j!l„{.5..7 /4 M)... 


1.86 


i 5^ .g/ml il4. 2^Mj 


2. 66 




10 w a/ml (28.4//M) 


3. 15 




2ii^/ml { 2,4/iM) 


1.21 


5 £t .g/ml £ 6« 


1. 10 


10 UK/ml (12. 2 nVi) 


0. 75 




2 a ff/ml ( 4.2uM) 
5^^/ml £l0.6jwM).. 


0. 97 
0, 95 


10 u B/ml (21. 2«M) 


0. 97 




2^^/ml £ 5. 9/iM) 


1. 15 


Bpjj/ml (14. 8pM) 


1.72 


10 « g/ml (29. 6«M) 


1.70 



10 



15 



20 



25 
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45 



10 







P PAR 7 

y 


&&K&fS (DMSO) 


0. 1% 


1.00 




0, 5/*M 


2. 24 ±0. 56 





3. 29 ±0,60 t 


2/iM 


4. 80 ± 1. 30 


4bfr#S 1 3 




1. 47 


£19. 5i*M} 


2.71 


10 us/ml (39. GuM) 


3. 39 


1 4 

(£->"7"7 3:ei — )V 3-0- . 


{ 6. 7^M) 


1.86 




2. 37 


10 u n/ml {33. 3«M) 


3.47 


•ft-B^ l 5 


S^jj/ml (14. l^M) 


1.44 
2. 27 


10 an/ml (28. 2«M) 


4.07 


fl^fe 1 6- 


2fijs/ml ( 5.4/tM} 


2. 56 


5ft£/ml (!3.6iiM) 


3.64 


lOue/mi (27. luM) 1 


5.84 


fll-g^ 1 7 


2tt£/ml £ 5. 6/tM) 


1. 78 


5 ft^/ml £14. 1 }i M) 


3. 05 


10 us/ml (28. 2«M) 


3.20 



15 



20 
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1 7 







PPARy 


mtsMttm (dmso) 


0 1% 


1 00 


p *-* y J ^ S ~r 


0 R M M 


9 f>R -HO ?R 


1.K.H 




9 it U 


R 66 "4- 1 OB 




fc. jJt J^/ 111 1 ^ £/ JjL 


1 64 


R fi p/ml MR 4 u \0 


9 1 R 1 


1 ft ti cr/tnl f**0 fi ii TUT) 


1 1 f o 


(^77"Vy) 




1 78 


r ii tf/itii Mr £ i/ US 




lOu a/ml fl i) 111 




iV^-^A 9 ri 


9 ii cr/ml ( R 1 ti Ml 


1 04 


R fj a/ml M 9 R i* Ml 


1 4R 


in,, a7ml (9R fi ii Ml 


t Q4 


(4' -O-t^frtf 7 7*!) i^) 


9 a <7 /ml ( R Q ii Ml 

Li K/ III l \ O. X? LL mj 

R ii c/ral M4 ft u Ml 




1 ^R 


1 \J fl f$/ nil O LL mj 


1 o 


<k^^l 9 9 


9 pi o- /ml (* R fi u 


1 61 

1. \JL 




9 46 


10 us/ml (28, ZjuM) 


1,69 




9 ii «r /ml f R I uM^ 


1 RR 




3. 48 


1 H ii ff/ral ^9R R ii 

1UU fill V^*^- O Ll MJ 


^ 74 


lu PI t?9 ^ ^ 


9u*r/ml f R Q irHill 
c, yL y^t fill ^ P* 7 Jut 


A (\9 


R ti er/ml M 4 flitUl 
xj y, k/ nil ^i*t» o jx jviy 


4 14 


in#j*r/tiil f9Q ij Ml 


4 16 




2 #i ff/ml <! 7 0 ii U) 

U Js/ IHil V i v U IX Ml/ 


1 27 




L93 




L61 


: flS-fr* 2 6 

(y 3*/uayc) 




1.84 


10iiff/ml (29. 6mM) 


2. gO 

3. 71 


ffc£*#>2 7 


5fz^/ml (12. 2ji M) 


1,44 
2. 49 


10ju^/ml {24. 5wW) 


3,05 


2 8 




0. 96 




1.48 


10/ig/ml (24.6xtM) 


2. 04 
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2 7};i:fc5^T, hn^JJ^/yO. 5 //M£ 9 fc&^P P AR 7 y Kf&t£>$5 
5 ^ISV^, PPARy V K«ttj5MM>feih/fc. T 

*> u «*ttfifc^t**> s ^ y fvv y ^ ^ y *w y ^©a^astfap*^* $ tt 

Lfc7?>i?,>— /HR9M*0 fctt, PPAR v y ^f^ Ki&tt«s»«)fe*VJ!s*»ofc 0 
fKL ^i^fef yfcP P AR 7 y Kj!SttiJ4V^ itt, :fciftflt« (L i a n 
10 g, Y. C. , et a 1 . , FEES Letters, 496, 1 2 ~ 1 8 , 
2 0 0 1) t %-~Sci-^ 0 



-c*&#u tr*^ y * / ^ wa»o**s o . o 2 % t & s J: p tc**fti|snt*iD 

SSAbfe-^^^t^ 0. 5%*/v^^f;vt/vn- ^--t- h y £A (c 
MC-Na) ^^p^Ufct^^y ^^^Sf2 Omg/k g s XlS-ffc^ 2 £ 
lOOmg/kgTJKfagPS^Lfc, (*fJ$3l) f*0. 5% CMC- 
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NaiSlr5ml/kgt'S#Lfe 0 g43 0^C ic 4 0 

5 

$18 



10 



(mg/dl) 




mm 


mbm 




476 ± 22 


486 ± 26 


474 ± 27 




420 ± 14 


191 ± 6 ** 


278 ± 14 ** 



** (p<0.01) 



$19 



15 



SkWiU (tng/dl) 




mm 


mm 




80 ± 2 


89+3 


78 ± 4 




355 ± 18 


158 ± 11 ** 


225 ± 27 ** 




199 ± 11 


136 ± 5 * 


129 ± 8 * 


i^ft^ 2 TO 


100 ± 4 


106 ± 4 


100 ± 3 



* (p<0. 05), ** (p<0.0l) 
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(mmm q ) 

5 00gtx?y-;V (9 9. 5^*%) 5kg£r#P;t, 25 e CT i 5B#ralA 

5 nn^mm^-^wmmm 4 s g &mft« z<D-&m&mm*&&ftp p ar y 

ft , ^ e> ^tesfc^ £ ? V *?>v y ^ ^<D#*^ria^#© h p l c £ 5 

10 

* 

*7A; J' sphere ODS-H80 {V4^J**S4) 4. 6mm 
X 2 5 Omm , ^7^MS ; 4 0°C, ^Sbffi ;7•fe^^^y/^: 1 

OmM!) v^tK^= 3 3:6 7 (v/v) „ ^tS ; 1ml /m i n, ^ffli&S 
15 ; 2S4am. ^©{RifllK ; 2 7. 1 m i n e 

#7*A ; J ' sphere ODS-H8 0 ) 4. 6 mm (ft 

@) X25 Omm „ ; 4 0"C, ^Ktfg ; 1 OmM!) I'SfeWg 

20 ^{C^fUXT^ h- M)/V<Otfc*Sr^*fPI*&l 5m i n£T*3 5 %*C— U 
X 5m i nfi*P&6 5 m i n^(^7 O %£ &5 «fc 5 In— J^tt:SjSTM:# £ -g\ 6 5m 
i Om i n^t7 0%t-^i:t5^7^xy ^ fl£3£ ; 1ml/ 

m i ru ^WlSA ; 2 5 4 nm 0 #J&#<^£#B#Pf5te, y ^7>/V^ ^ 5 , 2 
m i n s ^!f/V^y77/V y^H, 3min, -fyj)N y^^i-a* 1 

25 4. 7m i n % <7 V isp^D >-&3 2. 7min, 3^y77^B^3 
4. 2m in, ^77"vy^3 5, 9m in, ^Df /Wy77#>^3 6. 3 
min, ftKo^UJ^^^C^a?. 2min, ]) = >-C2* 3 9 . 

lmin, ya^VayAiUO. 2min, ^ 7 ~f ]} 4 4 . 7min, 

^y^y^48. lmin, ? V T 5 1 . Imin, {f^-fu — 
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/H5S5 1. 8m in, ^yr^VD^5 2. 7m in, ? JJ 5 
3. 4 m in, 3* -bM f /-4' -O - P< ^fV^fy ~f \) Vl/ft 5 3 . 5 m 
in, rt Ko^y77/<yyD^5 5. 2m in, ^ V ^ 9 V >Bt> 5 B . 7 
min, 4* - T^?*? 5 9 . 8min, ^U^k^VC^ 

5 6 3. Omin, t ^/-S^ ^ U S> «5 7 4 . 1 m i n a 



2 0 



10 





&m (wt%) 


try f-;isy t> 


0. 28 




0. 15 




0. 19 




2. 55 




0. 45 




0. 50 




2. 82 


yy-yy ^ 


1.46 




1. 12 


^y rx-<y i/D 


2. 44 


ft Ko^y7^y >d 


1. 39 




0.03 



®tfefc# ft- 13.10 % 



20 *fcU*C-H-|Wlllffl*fcl 8 g£»fc. ^ feilfctf ft * P P A R y y# 



WO 03/037316 



PCT/JP02/10572 



2 1 



51 









0. 06 


r y /7 7'v ^ 


0. 19 




0. 16 


^y -^-^y^ 


3. 50 




0.01 


^y fMy7?^ 


0. 69 


xfc Ko^DT^y :xC 


4. 09 


^ y y ^ 


L91 




1.40 




3. 38 




1.82 


^y y 


0. 03 




17.18 % 



10 



mmm 8 ) 

^><o"g-#^n»j 6 1 mu^m^xm 2 2 {-?it 



2 2 



20 



25 





ft* Cwt%) 


^y ^/vy^> 


0. 05 




0. 18 


-f y y y^-^ 


0. 09 


^ y Tpy 


3, 44 


•fe^y =a-f y 77^b 


0.62 




0.70 




4. 09 


yy ^y > 


1.96 




1. 52 




3. 41 




1.93 




0.03 




17.97 % 
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{\mm i ) 



5 (|£Jfc0!| 9 ) 

#v ^n^^js^^^fc., #b^7tttittm^a£^^^y-/^ (99. 5W*% 



15 #23 



<k**« 1 




^y^y^-v 


0. 50 




0. 18 




1.93 




2. 10 




0. 40 




0, 44 




1. 19 




1. 44 




1. 19 




1.59 




L03 


l^y *7 y 


0.03 




11.52 %. 



25 

(^mm 1 0 ) 

gffit©i^^|5) s id ^p,, mi^j 6 1 mmz 9 9 . 5^95. o^£%© 

^^y-^ CS-jMbho. 5^5. o®&%) -cttttiu tf-^teffif^axm 
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2 5. 8g, 2 9. 5g£#f'o rfrkWM^&tt&fr&P PAR 7 V 



10 





0.5 vol% 


5.0 vol% 




(wt%) 


^H: (wt%) 




0.02 


0. 26 




0. 14 


0.03 




0.03 


0.05 




3. 12 


2. 85 




0.42 


0. 41 


yy^tf?^ 


0.65 


0. 54 




7. 53 


4.50 


if y y ^ 


1.95 • 


1.92 


yyr^^y >b 


3.92 


3.62 




6.48 


4.23 




4.43 


3. 63 




0. 12 


0. 11 




28.79 % 


21.89 % 



15 

(mmm 1 1 ) 

^25 



25 



fl^fciA 1 


&m (wt%) 


^y^y^>- 


0. 27 




0.09 


yy y^y~> 


0. 12 




3. 14 




22.08 




4. 33 


3'-b FP^-y^-fl-^f/^yyy 


2. 19 




3. 03 




1. 14 




36. 12 % 
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mnm i 2 ) 

5 teW*"C£ 2 6 iZ.7jk Lfc„ 
*2 6 



10 







ry^/vy^ 


0. 17 




0. 19 




2. 57 


y 3^;vpyc 


3.61 
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